The role of nicotinic acetylcholine receptors (nAChR) in nicotine dependence (ND) is well established; CHRNA7, encoding the α7 subunit, has a still uncertain role in ND, although it is implicated in a wide range of neuropsychiatric conditions. CHRFAM7A, a hybrid gene containing a partial duplication of CHRNA7, is possibly involved in modulating α7 nAChR function. The aim of this study was to investigate the role of CHRNA7 and CHRFAM7A genetic variants in ND and to test the hypothesis that α7 nAChR variation may modulate the efficacy of varenicline treatment in smoking cessation. We assessed CHRNA7 and CHRFAM7A copy number, CHRFAM7A exon 6 Δ2 bp polymorphism, and sequence variants in the CHRNA7 proximal promoter in an Italian sample of 408 treatment-seeking smokers. We conducted case-control and quantitative association analyses using two smoking measures (cigarettes per day, CPD, and Fagerstrom Test for Nicotine Dependence, FTND). Next, driven by the hypothesis that varenicline may exert some of its therapeutic effects through activation of α7 nAChRs, we restricted the analysis to a subgroup of 142 smokers who received varenicline treatment. The CHRNA7 promoter variant rs28531779 showed association with both smoking quantitative measures (FNTD p = 0.026, β = 0.89, 95% CI 0.11-1.67; CPD p = 0.006, β = 4.82 95% CI 1. 42-8.22). Moreover, in the varenicline-treated subgroup we observed association of CHRFAM7A copy number with 6 months smoking abstinence (p = 0.035, OR = 3.18, 95% CI = 1.09-9.30). Thus, our study points to a possible role of genetic variation in CHRNA7 and CHRFAM7A in tobacco addiction mechanisms and response to varenicline treatment.
Introduction
Tobacco use is the largest preventable cause of death in industrialized countries. Nicotine, the main addictive substance present in tobacco smoke, binds and activates neuronal nicotinic acetylcholine receptors (nAChRs) and causes neuroplastic changes in central neural circuits, including the mesolimbic dopamine system, that lead to the development of tobacco dependence [1] . Nicotine dependence (ND) is influenced by genetic variation and environmental factors, with an estimated heritability of about 50% [2] . Genome-wide association studies (GWAS) analysis of smoking phenotypes and ND have identified common single nucleotide polymorphism (SNP) associations within genes encoding different nAChR subunits, including the clusters on chromosomes 15q25 (CHRNA5-CHRNA3-CHRNB4) and 8p11 (CHRNB3-CHRNA6) [2, 3] and the CHRNA4 gene [4] . Moreover, preclinical studies suggest that a diversity of nAChRs with different regional and cellular expression patterns and sensitivities to nicotine may contribute to tobacco addiction [1, 5, 6] .
The α7 is the only neuronal nAChR subunit able to form homopentameric nAChRs, which are distinguished from heteropentameric nAChRs by a number of unique physiological and pharmacological properties. They are characterized by fast activation, rapid desensitization and highCa 2+ permeability, and specific binding for selective ligands that include the antagonist α-bungarotoxin. Alpha7 nAChRs, together with ß2 containing nAChRs (ß2 * nAChRs), are widely expressed within the central nervous system. The activation of ß2 * nAChRs has an established role in promoting ND phenotypes [1, 5, 6] , while the role of the homopentameric α7 nAChR in ND is still not entirely understood, though recent studies suggested that α7 nAChRs may be involved in addiction mechanisms [7, 8] , possibly by modulating the activity of ß2 * nAChRs in the ventral tegmental area [9] . Alpha7 nAChRs are also expressed in peripheral systems, with a role in modulation of inflammatory response [10] . α7 nAChRs are thus likely to play multiple important roles in cognition and the immune system. Altered expression and function of the α7 nAChR have been associated with many neuropsychiatric diseases including schizophrenia, Alzheimer's disease, autism spectrum disorder (ASD), and epilepsy [11] . CHRNA7, the gene encoding for the α7 nAChR subunit, is located on human chromosome 15q13.3, which is amongst the most unstable regions of the human genome. Microdeletions of chromosome 15q13.3, including CHRNA7, have been established as pathogenic for a wide range of phenotypes and neuropsychiatric conditions (idiopathic generalized epilepsy, intellectual disability, ASD and schizophrenia) [12] [13] [14] [15] and CHRNA7 has been implicated as the major candidate gene responsible for the clinical features expressed. Conversely, the pathogenicity of duplications of CHRNA7 is unclear and difficult to interpret, as they are detected across the same spectrum of neuropsychiatric disorders of the microdeletions, but without the same high penetrance, and they are also found in the general population with an estimated frequency of 0.6% [16] .
A partial duplication of CHRNA7, including exons 5 through 10, is present about 1.6 Mb centromeric to CHRNA7. The duplicated portion of CHRNA7 is fused to exons A-E of the FAM7A gene, resulting in a hybrid gene known as CHRFAM7A [17] . The formation of CHRFAM7A is human-specific and the duplication is evolutionary new: CHRNA7 and CHRFAM7A are highly homologous in their duplicated portion (99.9%). CHRFAM7A is present in variable number of copies; some individuals have only one copy of CHRFAM7A and rare subjects have no copies. The translation start site of CHRFAM7A is in exon B and it is in frame through the CHRNA7 sequence, leading to a peptide subunit, called dupα7, that is a truncated form of CHRNA7 missing the 5′ acetylcholine binding site [11, 18] . The dupα7 transcript has been identified in brain, immune cells, and the HL-60 cell line [19] , although its translation product and function are still unknown. In vitro studies indicate that dupα7 assembles with α7 subunits, causing a decrease of acetylcholine-stimulated current [18, 19] , thus dupα7 may act as a dominant negative regulator of α7 nAChR function.
CHRFAM7A also harbors a polymorphic 2 bp deletion within exon 6, rs67158670 -/TG (Δ2 bp), which is never observed in the homologous CHRNA7 sequence and is predicted to result in a truncated protein. However, since there are two methionine codons in exon 6, it is likely that translation could start from one of these methionines leading to a shorter dupα7 peptide [11, 18] .
The CHRFAM7A Δ2 bp allele has been associated to schizophrenia [20] , and to the P50 sensory gating deficit, a possible endophenotype for schizophrenia [21] . SNPs in the proximal promoter of CHRNA7 have also been associated to P50 inhibitory deficit [22] , and to schizophrenia [23, 24] . Individuals with schizophrenia have a very high risk for tobacco dependence; although, the relationship between ND and schizophrenia is still unclear. Post-mortem studies have shown reduced levels of α7 nAChRs in multiple brain regions of these individuals [11] . Moreover, expression studies in post-mortem prefrontal cortex of patients with psychiatric disorders revealed an increased ratio of CHRFAM7A/CHRNA7 mRNAs in subjects with schizophrenia and bipolar disorder [25] . In vivo studies in rodents have demonstrated that reductions in α7 nAChR function promote nicotine use [7] ; taken together, these finding suggests that altered function of α7 nAChRs could act as a potential mechanism of a shared vulnerability to tobacco use and schizophrenia [26] . Alternatively, there may be a causal effect of cigarette smoking on schizophrenia risk, or vice-versa, that schizophrenia might increase the risk of smoking behaviors, as a form of "self-medication" to alleviate symptoms and/or to reduce the side effects of antipsychotic drugs in schizophrenic patients [27] . Based on these lines of evidence, α7 nAChR has been considered a promising therapeutic target for the treatment of ND [9] , as well as for improving cognition in complex disorders, such as schizophrenia [28, 29] and Alzheimer's disease [30] .
Varenicline, a drug approved by the US Food and Drug Administration for use as smoking cessation aid, is a α4ß2 nAChR partial agonist; although with lower affinity, varenicline is also a full agonist of α7 nAChRs [31] . The same drug has been shown to provide some cognitive improvement in people with schizophrenia [32, 33] . It is thus possible that activation of α7 nAChRs can contribute to the action of varenicline as a treatment for smoking cessation and schizophrenia.
We conducted a genetic study in order to investigate the possible role of α7 nAChR genetic variation in smoking phenotypes, as well as to test the hypothesis that α7 nAChR variation may modulate the efficacy of varenicline in smoking cessation. The study was conducted on a collection of 408 regular tobacco smokers, recruited at smoking cessation centers in northern Italy, including a subgroup of 142 individuals who were treated with varenicline. More specifically, the aims of this study were: (i) to investigate the association of genetic variants in the CHRNA7 and CHRFAM7A genes with smoking quantity and ND in the whole sample of 408 smokers; (ii) to test the effect of CHRFAM7A and CHRNA7 genetic variants on smoking cessation in varenicline-treated smokers, by contrasting individuals who successfully maintained smoking cessation at 6 months after treatment versus those who did not quit smoking.
In order to comprehensively characterize genetic variation at the CHRNA7 and CHRFAM7A loci in the sample of treatment-seeking smokers, we determined the copy number of both genes, as well as the genotypes of the CHRFAM7A exon 6 Δ2 bp polymorphism (rs67158670 -/TG); in addition, we resequenced the CHRNA7 proximal promoter region in order to test the effect of common and rare variants involved in CHRNA7 transcription regulation.
Methods

The sample
The study sample includes 408 Italian habitual smokers enrolled at three Smoking Cessation Centers (Modena, Parma and Imola) in northern Italy between 2012 and 2015. Exclusion criteria for participation in the study were age <18 or >70 years, or presence of severe hepatic and/or renal impairment. Each subject underwent 4 examinations (screening, baseline, 3-and 6-month follow-up). Data collected during the baseline examination included past medical, psychiatric and smoking history (smoking initiation age, number of cigarettes smoked per day, nicotine concentration per cigarette, family history of tobacco use, reasons for starting and quitting tobacco use, previous attempts to stop smoking), the Fagerström test for nicotine dependence (FTND) [34] , the NEO Personality Inventory [35] , and the Brief Wisconsin Inventory of Smoking Dependence Motives [36] .
Following the baseline examination, all participants received group or individual cognitive-behavioral counseling with the support of a trained psychologist. In addition, 142 smokers received pharmacological treatment with varenicline (0.5 mg/die for 3 days, 0.5 mg twice a day for 4 days, 1 mg twice a day for 12 weeks). In all cases, the treatment was not interrupted before the planned 12 weeks period. Smokers who received varenicline set to quit smoking on the 8th day of therapy. The smokers who did not receive pharmacological treatment, set a quit date 10-15 day after starting the counseling sessions. All individuals were followed up at 3 and 6 months after treatment in order to assess maintenance of smoking cessation. A healthy population control sample was recruited among staff at Modena Policlinico University Hospital, including 139 never smokers and 55 light smokers (FTND scores = 0).
All participants provided a written informed consent to participate. This study was approved by the local Ethical Committee and took place in observation of the declaration of Helsinki (protocol number 2224/2013).
CHRFAM7A Genotyping
DNA for genotyping was extracted from blood (N = 380) or saliva (N = 28). Genotyping for the Δ2 bp polymorphism in exon 6 of CHRFAM7A was performed using a combined approach, as previously described [21, 37] . Specifically, to evaluate the presence of the 2 bp deletion, a region of 238 bp encompassing the polymorphism was amplified using 5′ fluorescent labeled PCR primers (forward: 5′-[6-FAM] GTTTCCATCACCCACACAGG-3′; reverse: 5′-AGCTTG CCCAGGAATAGGAA-3′). The Δ2 bp allele is specific for CHRFAM7A, while the wt (TG) allele is present on both CHRFAM7A and CHRNA7 genes. The PCR products were then analyzed by ABI3730 and Genemapper v3.0 software. The ratio between the 238 bp and the 236 bp fragment peak height allowed to determine the Δ2 bp genotype and relative copy number. The alleles were defined as follows: 0 = absence of the CHRFAM7A gene; 1 = wild-type (TG) allele of the exon 6 polymorphism (rs67158670); 2 = Δ2 bp allele. Each assay was performed twice. For all samples without the Δ2 bp allele, CHRFAM7A copy number was established by a quantitative Real Time PCR (qPCR) assay with Fast SYBR-green (Biorad) to amplify a region of 217 bp spanning the breakpoint between FAM7A exons D-A and CHRNA7 exons 5-10 (5′-TCCTTGCCAATCAACTT TATGA-3′, 5′-CACACCACCACACCTGGTTAAT-3′). The data were normalized to the reference gene FOXP2. Each assay was conducted in triplicate for the target region and for the control region. The relative copy number for the target region was determined using the ΔΔCt method with confidence interval as 2
CHRNA7 analysis CHRNA7 copy number was established using SNP array data from the Illumina Infinium® PsychArray microarrays (Illumina, San Diego, California, USA) through three different CNV detection algorithms: PennCNV [38] , QuantiSNP [39] and CNVPartition (Illumina). It was not possible to assess the CHRFAM7A copy number using genome-wide array SNP data as no SNPs uniquely mapping the CHRFAM7A gene are present in most commercial arrays.
The region encompassing 740 bp upstream the CHRNA7 start codon was sequenced in the sample of smokers, using two different PCR amplicons (5′-CATTAGGGTAACCAC TGGGAAT-3′, 5′-AGGTGTGAGCGGGAGGTACT-3′; 5′-AGTACCTCCCGCTCACACCT-3′, 5′-GTGCAGCCC AGACAAGCA-3′). PCR products were then sequenced by Sanger method using the BigDye Terminator kit v1.1 (Life Technologies). Identified variants were submitted to the LOVD gene variant data base (https://databases.lovd.nl/sha red/genes/chrna7; ID 00163820-00163832).
Statistical analysis
The distribution of CPD and FTND scores in our sample is shown in Supplementary Fig. S1 . Although, the FTND is an ordinal variable ranging from 0 to 10, we modeled the FTND score as a continuous variable that satisfies the assumption of normality (Shapiro-Wilk test w = 0.99; p = 0.12). The distribution of CPD diverted from normality (Shapiro-Wilk test, w = 0.91; p = 5 × 10
), possibly because most smokers tend to round off the number of CPD to multiples of 10, thus introducing some bias.
We used linear regression to test the association of CHRFAM7A copy number, the CHRFAM7A Δ2 bp variant, and CHRNA7 promoter variants with two quantitative measures of smoking: FTND and CPD; gender was included as covariate in the regression model. To test for the influence of the Δ2 bp polymorphism independently of CHRFAM7A copy number, regression analysis was conducted in the stratified sample of individuals with 1 or 2 copies of CHRFAM7A.
Logistic regression analysis was conducted to investigate the influence of genetic variants in CHRFAM7A and CHRNA7 on smoking cessation, using FTND score and gender as covariates. As above, the additive effect of the Δ2 bp allele was tested by logistic regression analysis of abstinent/non-abstinent status by stratification of the sample according to CHRFAM7A copy number. All the above analyses were performed using PLINK 1.9 [40] and STATA (version 9.0).
Rare CHRNA7 promoter variants were analysed using the Sequence Kernel Association Test (SKAT) [41] , which aggregates individual score test statistics of a set of SNPs, as individually these SNPs are too rare for statistical analysis. Table 1 shows the demographic and phenotypic characteristics of our cohort of 408 smokers. In the entire sample, the FNTD score is significantly correlated to CPD (r = 0.60; P < 10 −5 ); we observed an association of gender with FTND (T-test p = 0.02) and CPD (T-test p < 0.0001), with males having a higher mean FTND (6.02, sd 2.27) and mean CPD (23.6, sd 10.78) compared to females (mean FTND: 5.52, sd 1.95; mean CPD: 19.37, sd 7.51). Therefore, to control the gender effect on smoking measure, all subsequent regression analyses were performed with Maintenance of abstinence at 6 months after treatment was investigated in the whole sample and in the subgroup of varenicline-treated subjects ( Table 1 ). The abstinence rate was 28.5% in the untreated group and 37.3% in the varenicline-treated group (31.6% in the whole sample). The group of smokers who did not maintain smoking cessation had a significantly higher mean FTND score and CPD compared to the group who maintained abstinence, while there was no significant difference for gender and age ( Table 1) .
Results
Sample characterization
Analysis of genetic variation in CHRNA7 and CHRFAM7A with smoking phenotypes
Given that the promoter region of CHRNA7 is not adequately covered by SNP probes in the most commonly used genotyping arrays, we decided to comprehensively assess genetic variation in this region by resequencing. The region encompassing 740 bp upstream the CHRNA7 start codon, containing the CHRNA7 core promoter region [22] , was sequenced in the sample of smokers. The screening led to the identification of thirteen variants: 11 rare variants and two common variants (MAF > 0.01) ( Table 2 ). Focusing only on the two common variants rs28531779 and rs149637464 (MAF > 0.01), we performed a linear regression analysis to test for association of the SNPs with ND and smoking quantity, adjusting for sex. The rs28531779 SNP achieved a significant P-value for FTND (p = 0.026; β = 0.89; 95% CI 0.11-1.67) and CPD (p = 0.006; β = 4.82; 95% CI 1.42-8.22); rs28531779 minor allele (C) is associated to increased FTND score and CPD.
We also evaluated the cumulative effect of the 11 rare (MAF < 0.01) promoter variants on smoking measures (FTND, CPD) using the SKAT method [41] , which produces a P-value indicating the degree of enrichment of rare variant associations within a genetic region. This burden analysis did not identify any statistically significant association.
Then, we investigated if the number of copies of the CHRNA7 and CHRFAM7A genes, as well as the CHRFAM7A exon 6 Δ2 bp polymorphism [37] , may be associated to smoking status (case-control analysis) and/or to quantitative smoking phenotypes (CPD and FTND) .
In order to test the hypothesis that genetic variation in CHRNA7 or CHRFAM7A contributes to risk to become nicotine dependent smokers, we determined the gene copy number of CHRNA7 and CHRFAM7A and the allelic status of the Δ2 bp variant (Methods) in the entire sample of treatment-seeking smokers and in a control population sample, consisting of 194 healthy subjects with no ND (FTND = 0) recruited from the same geographical region as the smoker sample. The majority of individuals carried two copies of each gene, while~3% of individuals had three copies of CHRFAM7A, 15% of individuals had one copy, and 1% had no CHRFAM7A gene. CHRNA7 duplications were identified in five smokers and in one control. Not surprisingly, no CHRNA7 deletions were found in our sample, given the highly penetrant association of this rare microdeletion with different neuropsychiatric disorders [13] [14] [15] . The distribution of CHRNA7 and CHRFAM7A copy number genotypes did not significantly differ between smokers and controls, and was comparable to previously reported data in other European populations [11] (Suppl. Table 1) .
Next, we assessed the allelic status of CHRFAM7A according to the deletion of the whole gene ("allele 0"), presence of either the wt (TG) allele for the exon 6 polymorphism [37] ("allele 1"), or the Δ2 bp allele ("allele 2") (suppl. Table 2 ). There was no significant difference in allele frequency between the sample of smokers and controls.
Finally, we investigated the effect of CHRFAM7A genetic variants on quantitative measures of smoking quantity (CPD) and ND (assessed by FTND). Linear regression analysis, with adjustment for sex as covariate, did not reveal a significant effect for CHRFAM7A copy number on either smoking measure. Likewise, linear regression analysis stratified by CHRFAM7A copy number did not identify an effect of the Δ2 bp polymorphism (data not shown). Association analysis for smoking abstinence in the sample of varenicline-treated smokers
A logistic regression analysis with adjustment for sex and FTND score as covariates was performed to test for an effect of CHRFAM7A copy number, the Δ2 bp allele and CHRNA7 promoter variants on smoking abstinence in the group of 142 smokers who received varenicline treatment. This analysis revealed an effect of CHRFAM7A copy number on abstinence (OR = 3.18, 95% CI = 1.09-9.30, p = 0.035) ( Table 3 ). The logistic regression result is also supported by a higher cessation success rate in vareniclinetreated smokers carrying 2 or 3 copies of the CHRFAM7A gene compared to those carrying 0 or 1 copies (1-sided Fisher exact test p = 0.048) ( Table 4 ). The association of CHRFAM7A copy number and abstinence was only detected in the varenicline-treated smokers, while it was not present in the remaining sample of 266 smokers who did not receive varenicline treatment. These results suggest that variation in the number of copies of the CHRFAM7A gene may modulate the effectiveness of varenicline treatment as a smoking cessation aid.
Finally, logistic regression analysis in our sample of varenicline-treated or non-treated smokers did not reveal any significant influence on abstinence for the Δ2 bp polymorphism in CHRFAM7A and CHRNA7 promoter variants.
Discussion
The aim of this study was to examine the hypothesis that genetic variation affecting α7 nAChR function may influence smoking behaviors and the effectiveness of varenicline in smoking cessation. We investigated the CHRNA7 and CHRFAM7A loci, assessing copy number and sequence variants in these two genes, in a cohort of 408 treatmentseeking smokers, which included a subgroup of 142 individuals who were treated with varenicline. To our knowledge, this is the first study to comprehensively analyse genetic variation at these loci in relation to ND phenotypes.
Sequence analysis of the CHRNA7 promoter region led to the identification of an association of rs28531779 with ND and smoking quantity (FNTD and CPD). Our study is the first one to report an association of CHRNA7 variation with quantitative measures of smoking phenotypes. Interestingly, previous studies reported that variants in the CHRNA7 promoter are genetically associated to the P50 auditory evoked potential deficit [22, 42] , a deficit frequently observed in schizophrenic patients and their relatives, and the same variants have been found to be more prevalent in schizophrenic subjects than controls; the specific rs28531779 variant has also been significantly associated to schizophrenia in a Danish case-control study [22, 23] . The mechanism of association between schizophrenia risk and cigarette smoking have been a subject of debate [27] . Functional analysis using the luciferase assay [22] demonstrated that the associated variants in CHRNA7 core promoter, including rs28531779, are linked to a reduced CHRNA7 promoter activity. Taken together, these data suggest that a decreased expression of α7 nAChR could be involved in susceptibility to both ND and schizophrenia with a pleiotropic effect, or that there might be a causal effect of cigarette smoking on schizophrenia, as recently suggested by Mendelian randomization analysis [43, 44, 45] .
A second interesting finding of this study is the observation that CHRFAM7A copy number seems to influence the success of smoking cessation in subjects treated with varenicline. In particular, CHRFAM7A copy number positively correlates with smoking cessation success, with higher abstinence rates in subjects carrying two or three copies in comparison to subjects with 0-1 copies. Although, the biological bases for this effect is presently unknown, some evidence in reconstituted systems suggests that incorporation of dupα7 in α7 receptors may affect their sensitivity to varenicline [46] .
In the remaining sample of 266 smokers who did not receive varenicline treatment, we did not identify an effect of CHRFAM7A copy number, according to the hypothesis that the CHRFAM7A copy number influences smoking cessation by interacting with varenicline treatment. Our study thus supports the hypothesis of an involvement of α7 nAChRs activation in the varenicline mode of action for smoking cessation treatment.
In a similar fashion to variants in CHRNA7 promoter, the CHRFAM7A Δ2 bp polymorphism has been previously reported to be significantly associated to the P50 sensory gating deficit [21] , as well as to schizophrenia [20] and bipolar disorder [47] ; however, no evidence was found in our study for an effect of the CHRFAM7A Δ2 bp polymorphism on smoking phenotypes. These contradictory results could be explained by the small sample size of our study, thus lacking an adequate power to detect a significant association for this variant, or different ethnicity of investigated individuals between the studies; alternatively, the CHRFAM7A Δ2 bp may specifically influence psychiatric phenotypes.
It is worthy of note that no significant associations have been reported for CHRNA7 or CHRFAM7A in very large GWAS studies for smoking related traits [48, 49] . However, the lack of association signal at these loci could be explained by their complex architecture; indeed, investigation of this region by standard genotyping arrays or next generation sequencing is hampered by the presence of the duplication containing CHRFAM7A, and a very high C+G content. For instance, the most widely used commercial SNPs arrays (including Illumina 1M, Illumina Omni1-Quad and Affymetrix 6.0 array), do not contain SNP probes in the CHRNA7 promoter region. Likewise, the Δ2 bp CHRFAM7A variant is not represented on commercial SNPs arrays, and SNPs located in the duplicated portion of CHRNA7 and CHRFAM7A cannot be univocally mapped.
Finally, we acknowledge that the major limitation of the present study is the relatively small sample size that does not ensure sufficient power to draw definitive conclusions on the association results obtained. Replication of CHRNA7 and CHRFAM7A genetic analysis in larger and independent cohorts is therefore required to confirm our initial results.
In conclusion, this study is the first one to report an association of CHRNA7 promoter variants with smoking quantity and ND, suggesting that variation in CHRNA7 expression could have a critical role in tobacco addiction mechanisms. Furthermore, our work provides the first evidence that CHRFAM7A copy number variation could affect the response to varenicline treatment. Genetic factors are likely to play an important role in relapse after smoking cessation and in the limited efficacy of behavioral and pharmacologic approaches to smoking cessation. It has been estimated that 50% of the risk for a failed attempt at smoking cessation can be attributed to genetic factors [50] . Therefore, the identification of genetic factors that could improve the effectiveness of pharmacologic approaches to smoking cessation may represent a very interesting finding.
